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Prefatory Note

The papers published herein were given at a conference
dealing with the objectives and problems of operational context
training, sponsored by HumRRO in June 1958 iii Washington.
Attendees included representatives of training agencies of the
Department of the Army and the U.S. Continental Army Command
and HumRRO training specialists.

Dr. Hoehn's paper was based on research conducted under
HumRRO Work Unit JOBTRAIN, Development of a Method for
Building Training Programs for Signal Corps Electronics Repair-
men. Dr. Woolman's paper was based on Work Unit LOCK-ON,
Training of Guided Missile Operator Personnel.

Because of the continuing relevance of the subject matter
of these papers, they are being issued as part of the HumRRO
Professional Paper series. This series was initiated in order to
provide permanent record of specialized aspects of HumRRO
work, and deposit in the scientific and technical information
storage and retrieval systems of the Department of Defense and
the Federal Clearinghouse.
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ORIENTATION OF THE CONFERENCE

William A. McCleiiand

The morning session of this conference will be devoted to the
presentation of three papers dealing with the meaning and potential of
operaLiual 4onicxt Lraining by Dr. Hoehn, with operational context
training for Nike operators, by Dr. Woolman, and with training in the
operational context by Dr. Glaser. In the afternoon session we will
discuss the five specific topics listed on the sheets that have been
distributed. 1 We hope to obtain audience opinions and observations,
as well as definitive guidance as to the direction the research effort
should take. Inis is an informal session; policy decisions will have
to be obtained later through more formal channels.

The HumRRO conference objectives are twofold: (a) To assess the
current status and explore the potentialities of on-site or operational
context training; (b) to generate guidance for research to support
effective use of on-site or operational context training. HumRRO's
position is fairly clear-cut. If, as we believe, a training problem
does exist in this area, it is an appropriate problem for us, for our
mission is trainii research. Our general research goals are to aid
the Army in making the best possible use of the manpower pool with
specific regard to training activities. Specific goals would be:

(a) To increase proficiency through improved training. This
might involve increased cost. Usually, in these days of budget-
consciousness, however, we are interested in increasing military
proficiency at reduced cost.

(b) To reduce training costs with no loss in proficiency. If
we can demonstrate appreciable savings in training time, in dollars,
or in the need for highly experienced instructors, then this, too, is
a legitimate goal of our research activity.

lAn informal transcription of part of the questions, answers, and
discussion is contained in an Appendix to this publication.



OPERATIONAL CONTEXT TRAINING:
ITS MEANING AND POTENTIAL

Arthur J. Hoehn

Operational Context Training, as it can be used to
inc ,a=e job performance of military skills through
the development of training iiaterials and techniques
specifically designed to fit the characteristics of
the operational setting, is explained in this paper.
The emphasis is on developing individual, technical
skills, and the operational context training is
differentiated from on-the-job training.

INTRODUCTION

It is important to have some understanding of the meaning of the
term "Operational Context Training" in the sense it is used in this
paper. It is training conducted in the operational situation to
increase performance capabilities in required military skills, and by
means of careful mobilization and application of all of the resources

available for training in the operational unit. Three elements are:

(1) Operational context training (OCT) is conducted in the
operational situation. (This, of course, is directly implied in the
term itself.)

(2) Operational context training has the objective of increas-

ing performance capabilities in connection with required military
skills. In this respect, it is no different from other Army training.
Presumably, all military training is directed to this goal.

(3) Operational context training is impl-vented through
mobilization and efficient application of all the resources available
for training in the operational unit. The responsibility for such
training is assumed by the operational unit ar a recognized part of
its mission; and this responsibility is viewed as belonging to the

whole operational unit rather than being the responsibility of the
individual technician or work supervisor.

It is in this third element of the definition that operational
context training can be differentiated from on-the-job training. In
general, the latter refers to informal training activity1 wherein the

1[id. Note: OJT is now a formal program, defined by CONARC
Reg 350-I, Annex W, as a program by which a soldier receives training
in a unit which leads to the award of an MOS. This method is used when
USATC and Army schools are unable to accommodate available input of
students for formal training.]
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responsibility is that of the individual soldier assisted to some
degree by a "buddy" with a somewhat longer period of experience. In
general, on-the-job training in this pattern has not been highly suc-
cessful. Operational context training would involve a iifferent
pattern-one in which the individual trainees and work supervisors are
part of a larger organizational effort with continuous and substantial
support from the larger organization. Operational context training may
be viewed as a special type of on-the-job training-on-the-job trairing
with a new approach.

The differentiation between on-the-job training and operational con-
text training will be fully clarified in the paper in this series by
[Dr. Woolman, describing an operational context training program in action.

From a conceptual standpoint, the term "Operational Context Training"
implies i v . in terms of -he kinds of performance capabilities
being developed. The skills sought through such training can be tech-
nical, administrative, leadership, or combat skills. They can be indi-
vidual skills or unit or team proficiency. Howcver, in this paper we
will focus primarily on operational context training where the perform-
ance objectives are individual, technical skills. The nature of this
restriction is portrayed in Figure 1. The total space of this diagram
represents all the kinds of performance capabilities required by the
Army. They are subdivided in two ways: First, a distinction is made
between technical skills and other skills such as those involved .n
administration, leadership, and certain combat activities. Second,
each of these two broad categories is subdivided into individual skills

Possibie Performance Objectives of Operational Context Traon;ng
I
I
I
I

Technical Shills
I
I
I
I

Individual Team

Skills Skills

Administrative ad
Combat Skills

Figure 1
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and team skills. Of the possible performance outcomes that could be
developed through operational context training, our attention will be
directed largely to those that are individual and technical; that is,
the skills represented by the upper left segment of the figure.

THE OPERATIONAL CONTEXT:
ITS PROBLEMS AND OPPORTUNITIES

We are all aware that the operational context is substantially
different from the school context. The basic differences in these two
kinds of situations appear to be:

School Context Operational Context

Training as the sole mission. Training as a complementary
or competing mission.

Separated from job operations. Integrated w!th job operations.

Large number of men at similar Small 'umber of men at a given
stage of training, stage of training at any one site.

These fundamental differences in context result in differences in
training resources. The effect is that both school training and OCT have
their peculiar advantages and problems. Some of the potential advantages
of operational context training are:

(1) Improved manpower utilization-men can do useful work while
in training status.

(2) Permits realistic practice on up-to-date equipment.
(3) Trains men in job capabilities, not schcol capabilities.
(4) Permits use of highly skilled specialists as instructor

personnel.

At the same time, the organization and conduct of an effective
training rrogram requires that we deal with problems not found in
the schooi contex-:

(1) Lack of personnel trained as instructors and train-
ing supervisors.

(2) Lack of special training facilities and sp,'cial train-
ing equipment.

(3) Conflict between training and operational missions.
(4) Lack of training materials and procedures suited to

the context.

The zesources and problems more or less unique to school training and
to operational trai:ving strongly indicate that schools should develop
some of the components of job capability, and that operational context
traiiing should develop other coiponents of job capability.

OPERATIONAL CONTEXT TRAINING
IN DEVFLr)9t[NT OF JOB CAPABILITIES

As implied above, OCT may b viewed as one of the possible sources
of skill requirements. The other major sources are (a) school training
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and (b) performance capabilities that the available men already have.
Consider the problem of filling the need for a large number of men who
can perform all the job duties in a particular MOS. This can be accom-
plished only by tapping the three sources of job capability. And, of
course, we want to draw on these sources so that required skills are
developed withi maximum overall economy.

There is no general system or process by means of which this can be
done, but an outline of one approach is shown in the first column
of Figure 2.

An Approach to the Process
of Developing Operational Context Training

Outline of ~Dcet
an Integrated Proiblems of the System Nedne forOeCT

Development SystemNed oOC

Define Performance 1. How should the using organiza- 1. Instructions for defining performance
Requirements tion define its requirrements? requirements.

Analyze Job Tasks i.How should the job-task analysis 2. instructions for analysis of duties.
Into Smaller Segments be done?

t
Allocate Pe,:!,rn~re 3. How should decisions on 3. Instructions fot deciding whiich
Segments to Sources sources be "rae to ensure performance segments to

overall economy? a. Develop in schools.
b. Develop Through Operational

Context Training.

Already in School Oper itional
Specialists Training Ctntext
Repertoire Training

Design of Design of 4. Now sh~ould the methods 3nd 4. Instructions to( designing methods
Methods & Methods & materials Me designed? and maltrals.
Materials Materials

Evaluation Now can we Assess 1. 1struclions on low to assess
a. Progress of individuals7 a. lndivtial trainees.4b. Success of each type of b. Success of each type of

trainint. Itaining
Use c ZVfectiveness of the system) c. Effectiveness of the sysltm.

Figure?2

First of all. we need to state the performance reniuirements of the
job. Specifically, this statement should include:

(1) A list of the job tasks that the men assigned to the MO0S
must be able to perform, and

(2) A definition of what is to be considered adequate perform-
ance of each job task.
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This statement of performance requirements is simply a statement of
objectives. It does not tell how to reach the objectives, that is, it
does not tell how to get the performance capabilities.

A first step in deciding how to get the performance we want is to
make a job-task analysis. This will yield detailed descriptions of Che
specific steps and processes involved in each job task. Ideally, these
specific steps and pro,'sses should be described and categorized in
terms that have implications for decisions in selecting training coi-
ditions and designing training techniques and materials.

On the basis of the job-task or duty analysis together with infor-
mation on the training resources available in schools and in the job
context, decisions must now be made as to whch job tasks or segments
of job tasks are to b-, taught to what lev-. of 'roficiency in school
and what should remain to be taken care of in the operational situation.
This should involve an integrated joint planning effort by those Lespon-
sible for school training and those responsible for training in the
job setting. Without careful integrated planning, we can expect:

(i) An inefficient distribution of training activity between
the school and the job situation.

(21 Lack of clear understanding as to who is responsible for
what training (this will me:'n men will be overtrained on
some job duties, not trained at all on others).

At this point, it may be decided that all the training necessary to
p oduce men completely qualified to do the whole job should be done in
the school, or that all the training should be done on the job. However,
it is likely that in many instances the decision will be to divide the
responsibility, taking into account the peculiar advantages and
resources of each type of training context.

The next step is the design of training methods and materials.
There are several points that seem relevant:

First, if the training responsibility is to be shared between
school and operational unit, the development of techniques and materials
should also ba done in an integrated manner, not only to insure coor-
dinated coverage, but also consistency in approach (examples: nomen-
clature, job processes like troubleshooting).

Second, although the techniques and materials prepared for use
in tae field must be consistent in content, goa.3, and general approach,
the), cannot be identical with those used in school. Attempts to use
the same materials and methods as are used in the school are almost
certainly doomed to failure. This is due to the fact that school
methods and materials are designed to take advantage of the resources
peculiar to the school situation: for example, a highly trained instruc-
tional and supervisory staff, high-cost training equipment, facilities
designed for mass training, and the availability of large blocks of
training time that can be scheduled without major concern for extensive
and unexpected interruptions to meet immediate operational demands.

Third, the problems of designing materials and methods appro-
priate to the field are no less difficult and require no less effort
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for solution than the design of materials and methods to be used in
the schools. Yet it would appear that we use substantial sums of money
to plan school programs and materials and assign large numbers of
experts to the process, while expecting operational personnel who are
burdened with other duties and who are unfamiliar with efficient train-
ing proce ses, to devise the programs and materials to be used in the
operational context.

Fourth, progress in achieving the most economical distribution
of training responsibility as between the schools and the operational
situation depends more than any other one thing on the development of
training materials and techniques that are carefully tailored to
characteristics of the operational setting and the training resources
available there.

Let us return to the subject of the general development system.
Once the content has been determined and the methods and materials
designed, it might be supposed that we are immediately ready to put
the system into general operation. This, of course, is not the case.
Before this is done, it is desirable that there be a tryout of the
system on a relatively small scale. That is, the development system
needs to be tested on an experimental basis. Such a test has sev-
eral purposes:

(1) To determine the extent to which the school and opera-
tional context training are meeting their respective
responsibilities.

(2) To determine the effectiveness of the total system for
turning out men who are fully qualified in terms of the
performance requirements.

(3) To identify weaknesses in the system that need correction
before the system is applied on a larger scale.

This outline of a system for developing fully capable men has been
presented to delineate these requirements for an effective operational
context training program:

(1) The need to gear all such training to specifically defined
skill or performance requirements.

(2) Where training responsibility is to be shared with the
school, the need for integrated planning to define the
proper division of responsibility and to insure continuity
and comprehensiveness in the techniques and materials to
be used.

(3) The need for OCT methods and materials that are expertly
designed to fit the characteristics of the tasks to be
learned and the characteristics of the job context.

(4) The need to evaluate OCT as part of a larger system for
producing job capabilities.

THE ROLE OF RESEARCH IN FACILITATING
DEVELOPMENT OF OCT PROGRAMS

Let us turn to the question of how research can contribute to the
development of operational. context training programs that meet t'iese
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requirements. Statements on this matter are based on what is perhaps a
bold assumption that there is room for improvement in current practices.

First, I note a lack of existing techniques for the systematic col-
lection of information as to what is going on in the way of training in
the field situation. A great deal of the total training in the Army is
being left to the operational situation, but, so far as I can find,
there is only limited information with respect to the techniques being
employed, the resources being utilized, and the management practices
being followed. Systematic survey devices and techniques could be
devised that would provide this kind of information. In addition, they
could yield data required in planning new and improved OCT programs-
particularly data on personnel and mpterial resources that could be
made available in training activity, and information as to any special
problems that would have to be met to establish a successful program.

Although the development and use of such survey devices and
techniques would, I believe, prove useful, they would not in them-
selves result in better OCT. Thus research and development activity
certainly should not stop at this point. Perhaps the greatest con-
tribution R&D work could make in the area of OCT is the development
of prototype operational context training programs. Essentially, this
would involve the development of one or more actual programs that
could be used as models in the planning and conduct of still other
programs to teach similar skills in other similar contexts. In addi-
tion to yielding a model for further development work, this approach
has two other payoff values: experimental test of the model program
constitutes an evaluation of the principles that governed the con-
struction of the model; and, moreover, thb model program itself will
have immediate operational applicability.

Incidentally, this approach to the development of a prototype pro-
gram is demonstrated in the work of Dr. Woolman, which will be described
in the next paper.

Since we already have one excellent model program in being, it is
only natural to ask: Why do we need additional models of this sort?
Why is it that the existing prototype is not necessarily sufficient to
guide development of all other OCT programs that may be needed? The
answer is, I believe, very simple. One model OCT program is not likely
to meet aZ requirements for the same reason that one model of automo-
tive vehicle is not entirely appropriate for all uses under all road
conditions. Any one model is necessarily developed to meat the require-
ments and characteristics of one type of context; additional models
are needed as we consider quite different contexts. Also, configuration
of any one model program will be adapted to the particular types of job
capabilities that the program is to produce. Thus the methods used in
training men to perform lengthy procedural tasks (such as inspections,
assembly tasks, and equipment checkouts) may not be appropriate in all
respects for training men in decision-making tasks such as trouble-
shooting. Finally, a somewhat different set of problems will be met
in instances where, in connection with a particular MOS, we divide up
the responsibility between school and the operational situation than
where all training is to be givei, in the job setting. In short, we
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need additionil prototype models because no one model can cover all
types of jobs, all types of operational training contexts, and all
types of divisions of responsibility as between the school and the
operational organizations.

In the development of any prototype training program, it is neces-
sary to make a great many decisions and to devise a great many methods.
Properly recorded and organized, the concepts that have guided the
development process and the procedures by which they were applied can
also constitute a highly useful product. The difference between the
prototype model and these "how to do it statements" is the difference
between a product and having instructions on how to make the product.
Thus, you might be able to assemble a chair simply by referring to an
already assembled chair. However, the job might go more smoothly if,
in addition, you had a set of instructions giving a step-by-step
description of the assembly process. It thus seems desirable that
work in the area of operational context training should not only pro-
duce one or more model -rograms, but that efforts should also be made
toward the preparation uf "how to do it" statements.

What might these "how to do it" instructions cover in connection
with the development of operational context training programs? They
could cover various aspects of problems that arise in connection with
application of the integrated development system described earlier.
(The problem areas and the needed guidance documents are shown in the
last two columns of Figure 2.)

While we cannot hope for final statements of this sort to cover
all possible situations, it should be feasible to prepare tentative
guidance documents for one type of job position (such as equipment
repairman jobs) that could be improved through time. The improvements
in the guidance documents would derive from these sources:

(1) New knowledge about effective training methods that might
come from laboratory studies or field studies.

(2) Experience in developing model programs for .ew types of
jobs and job contexts.

(3) Feedback from the field as to weak points that have been
shaped in accordance with the initial guidance documents.

Any set of "how to do it" instructions will necessarily be tentative;
they should be viewed as something that can grow and improve through
time, being revised to eliminate error and to incorporate new knowledge.

As mentioned earlier, it is my belief that progress in achieving the
most economical distribution of training responsibility as between the
schools and the operational situation will depend more than any other one
thing on the development of training materials and techniques specifically
designed to fit the characteristics of the operational setting. If this
is true, it may be desirable that some research effort be directly focused
on the design of such materials and methods. This might include studies
of methods of communicating technical information in the job situation,
the design of self-teaching materials, the design and use of low-cost
training devices suited for individual or small-group use, and development
of diagnostic and performance tests for routine use in operational units.
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OPERATIONAL CONTEXT TRAINING FOR NIKE OPERATORS

Myron Woolman

The operational context training research rationale and
an illustration of its application are described. The
illustration involves developing and testing a method
of training inexperienced Nike integrated fire control
operators on-site. The Training Guide that resulted
included (a) a breakdown of operator procedures,
(b) specific instructional techniques, and (c) a
method of evaluating trainees.

Operational context training is concerned with increasing the effi-
ciency of the operational situation as a vehicle for producing skills
and understanding. Work Unit LOCK-ON represents an illustration of the
use of the method; the following is a description of the research.

Most men assigned to a Nike site lack prior training in Nike opera-
tor duties and must necessarily be trained under field conditions. In
Work Unit LOCK-ON the concern was with developing a method suited to
the operational situation. The research was based on tnese four
principles:

(1) Training in the operational situation must be subordinate
to the operational mission.

(2) The total resources available for training in the opera-
tional organization (skills, manpower, equipment, buildings, adminis-
tration, and time) must be integrated into a training program
compatible with operational needs.

(3) Training ma -rials, methods, evaluation, motivational
devices, and quality control techniques supplied through research must
be integrated and adapted to conditions in the field.

(4) OCT training involves the training organization as a
whole and must be flexible enough to adapt to organizational require-
ments, but systematic and continuous enuugh to produce required
skills efficiently.

An operational unit in the field possesses skilled personnel, equip-
ment, and an administrative structure. These resources are basic to the
establishment of any training program. Operational context training is
concerned with utilizing the totality of training resources in the
field, supplementing where necessary with special materials and tech-
niques, and emerging with a rounded, efficient training program directed
at increasing the quantity and quality of operational skills. It is
aimed at making the operational unit as self-sufficient as possible in
producing the skills required for performance of its mission. Ideally,
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it should offer minimal interference with the demands of the operational
situation, while supporting and strengthening the capability of the
organization for performing the mission.

The operational situation will normally lack trained instructors,
organized training materials, evaluation methods and long-range
planning facilities. These requiTid ingredients for an effective
training program must be supplied .,ad adapted flexibly to the needs
of the operational situation. An adequate operational context training
program provides methods for producing the needed skills efficiently
and economically, the additional ingredients supplied to the ongoing
operational situation in such a manner that the training adds to,
rather than reduces, operational effectiveness.

The operational context training program for use at a Nike site
was ultimately put into the form of a text entitled, "USARADCOM
Integrated Fire Control Training Guide."1' This guide for the United
States Army Air Defense Command (USARADCOM) was concerned with pro-
viding the following training benefits for the operational Nike battery:

(1) Provide complete coverage of all integrated fire control
(IFC) operator procedures.

(2) Material presented in simple, nontechnical language and
related to operator duties rather than to system electronics.

(3) Flexible enough to meet a constantly changing battery
situation.

(4) Provide an effective and simple instructional technique
suitable for use by personnel lacking instructional experience.

(5) Provide evaluation and quality control over operator
proficiency.

(6) Provide opportunity for each trainee to reach the limits
of his capabilities.

(7) Provide opportunity for each trainee to move through pro-
gram at his individual rate of speed.

(8) Provide meaningful incentives for learning procedures.
(9) Retain planning and control in hands of officer personnel

with minimal expenditure of time while substantially increasing train-
ing activity at the enlisted level.

The information in the Training Guide was subjected to a series of
screenings to provide accuracy and sound operational practice. These
screenings consisted of:

(1) A tryout on equipment in on-site situation.
(2) A four-day, step-by-step review by Western Electric Company

and Second Regional G-3 personnel in conference at Fort Meade, Maryland,
with emphasis on engineering and tolerances.

(3) A four-day, ster-by-step review by qualified personnel at
Fort Bliss, Texas (Antiaircraft and Guided Missile School, First Guided
Missile Brigade, 495th Battalion and Board #4) ith emphasis on opera-
tional suitability of procedures.

1HumRRO Research By-Product, July 1957.
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(4) Coordination during production of Field Manual 44-80 C-1
to insure procedural similarity.

(S) A step-by-step run-through of all procedures to insure
accuracy of designations and support information (six days).

(6) A briefing of USARADCOM General Staff and review by G-3
prior to publication.

A survey was made in May 1957 covering all batteries within
continental United States to obtain background information and esti-
mates of battery operator proficiency. Using sampling procedures,
24 batteries were selected for experimental evaluation of the on-site
training program.

Twelve batteries involved in the field study used the USARADCOM
IFC Training Guide. The field evaluation extended from August to
mid-December 1957. Beginning in late October each of thz 24 batteries
was evaluated during an entire duty day. Nike IFC operators were
given: (a) a performance test of 23 representative procedures; (b) an
operational type of written test covering 30 representative procedures;
(c) ratings of operator performance by technically qualified personnel.
In addition, officers familiar with the experimental training program
(Battery Commanders, Battalion, and Group S-3 officers) completed a
form evaluating the effectiveness of the USARADCOM IFC Training Guide.

Performance test (reliability .91), written test (reliability .95),
and ratings by technicians (reliability .74) provided support for the
effectiveness of the experimental training program. On the three
measures, operators trained in the experimental program were signifi-
cantly superior to operato1: in the Control batteries matched with
them for battery experience and intelligence. The evaluations by
officers familiar with the program strongly supported its adoption.

Formal school training is of relatively short duration and involves
considerable cost. Military personnel spend most of their time in the
field situation. Training methods, adapted for use in the field, are
efficient in producing operational skills and can play a substantial role
in increasing the skilled manpower reservoir available for use. Opera-
tional Context Training is aimed at using the time, manpower, and
equipment resourcts present in the field situation. Its goals is to
support the operational mission while assisting the command in produc-
ing operational skills. At this time, OCT appears to be adaptable to
a wide variety of training areas. There is a need for intensive
research to develop OCT methods suited to varying job requirements
and the differences in operational situations. Work Unit JOBTRAIN is
directed toward exploring these dimensions. The LOCK-ON study repre-
sents an initial eifort concerned with the development of Nike Operator
skills. The results appear to justify the belief that proper research
directed toward improving the learning yield of OCT research can pro-
duce improved manpower utilization and higher skill levels in the
operational situation.
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TRAINING IN AN OPERATIONAL CONTEXT

Robert Glaser
I

Operational context training is discussed in terms of
the human component. The readiness of "Component H"
and logistics and costs of OCT are discussed. A pro-
gram for training is outlined and the four objectives
for it delineated and examined.

Readiness

A reliable quick response system is built up from reliable com-
ponents that are kept in a finely-tuned ready state. A component is
most likely to be in this condition if it undergoes these appropriate
procedures:

Servicing
Periodic Checking
Necessary troubleshooting and repair
Improvement and modification as required

Most military systems have a component, H, the human component,
which requ.res these procedures. Like other components, the human
component will deteriorate without them. There are technical com-
ponent officers who know all about electronic circuits; perhaps we
also need people who are experts in Component H (the human factor)
and are concerned with its care and maintenance. We need technical
manuals for Component H; perhaps operational context training manuals
take on the status of technical maintenance manuals for the human
component in the system.

The appropriate initial characteristics are built into Component H
through formal training. Following this, the above procedures are
pertinent. With the possible exception of "Servicing" which for
Component H involves the establishment of an environment contributing
to good health and high morale, a program of training in the opera-
tional context involves the following procedures:

(1) Periodic checking is accomplished by means of carefully
developed proficiency tests or "readiness checks."

lEd. Note: At the time this paper was given, Dr. Glaser was Asso-
ciate Professor of Psychology, University of Pittsburgh, and Technical
Consultant to HuauRRO and the American Institute of Research; he is
now Professor of Education and Psychology, Learning R4D Center,
University of Pittsburgh.
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(2) Troubleshooting is accomplished by an analysis of the
results of the proficiency tests, by determination of causes of fail-
ure, and by the institution of appropriate training or job redesign.

(3) One of the most effective built-in circuits of Component H,
given the proper inputs, is its capacity for improvement and modifica-
tion. This means that we can, by appropriate training, build into
Component H a number of basic knowledges and skills. He, Component H,
can then proceed to operate and to actually perform useful operations
while at the same time being modified in order to perform more complex
operations. Operational context training contributes to this component
modification with minimal component down time.

This brings to mind an important criterion of effective training in
the military context: Training should be conducted so as to result in
the longest amount of service time while permitting a man to reach his
highest level of skill as quickly and effectively as possible. It seems
that a well-considered combination of formal training and Operational
Context Training (OCT) can accomplish this.

There is a further general point I like to call "Rorschach's Law."
This is the statement that "the less we can specify the specific
behaviors involved in a job the greater the requirement for formal
training." (It has at times seemed to me that good opportunities for
OCT in such areas as equipment troubleshooting and perhaps officer
tactical training are lost because the behavior involved has not been
investigated in detail by appropriate job task analysis.) The assump-
tion is made here that formal training in theory and general principles
enables individuals to learn with long exposure to job situations.
While this may take place, it is a slow process that may incorporate
the learning and unlearning of error.

Further issues involved are questions of concern to HumRRO scien-
tists. How much theory is necessary to do the job? To what extent
does extraneous theory cause failure in training and inhibit thf
learning of relatively simple tasks? How much can be made procedural
and "cookbookish"? To me it is a good sign, not often pointed out
in these days of job simplification, that maintenance personnel some-
times complain about cookbook procedures, "We lose the fun of working
out the problem." My answer is that to let us-by job analysis, job
design, appropriate training, and job aids-simplify what 'we can. We
will still manage to find challenging problems. Relevant here is the
point that to the extent which a job can, by careful job analysis, be
cast in standing operating procedure terms, it becomes a candidate
for an increasing amount of OCT employing the procedures indicated by
Dr. Woolman. These training packages can be prepared with detailed
instructions for field use and can be used with appropriate monitoring
by a training (or Component H) officer.

Logistics and Cost
A factor related to money arises in selecting MOSs for the develop-

aent of operational context training packages. When a weapon is
developed, there is a great hurry to get it into the field. Often
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the school set up for formal training on a particular weapon has to
work with inadequate discarded spare parts, mockups, and the like,
because a training weapon system is too costly and has been cut out
of the Ladget. In this type of situation, if formal training suffers,
then OC' packages should be developed, since they are a practical
necessi:y for effective training.

A Nike site might have attached to it a target training simulator
that would be only a small amount of the total equipment cost. Trainees
now track slow-moving airplanes as targets that do not give them much
practice for the kinds of weapons they would track realistically.
They need realistic training situations-a realistic training simu-
lator in a system will keep Component H on his toes. If we neglect
hiM, the whole system can't work.

The training process in most contexts consists of four primary
objectives that must be accomplished in developing operational con-
text training:

(1) Specification of Training Objectives-a careful analysis
of what has to be trained for.

(2) Input Control-appraisal and selection of men who will
be put into the training situation (This is the role of Personnel
Research Branch-The Adjutant General's Office).

(3) Training Procedures.

(4) Output Control-quality control of the product (Com-
ponent H) coming off the training production line.

Specification of Training Objectives

The first step in setting up an OCT program is to state the objec-
tives of the program. By this we mean that the behaviors to be
learned as a result of traitiing should be specified in terms of the
particular actions and operations that men must perform. This is
done by job and task analysis procedures. part of the technical know-
how of HUmRRO scientists to assess the skills and knowledges involved.
Where we cannot specify what is involved. we have to guess. It is
not enough to state that the objective of a training program is to
produce a good officer or supervisor, a proficient technician, or a
loyal soldier. The particular skills and attitudes that make up
these job performances need to be specificaily analyzed and set down
as training objc-tives. Training is a matter of shaping up what
we want.

There are lots of problems that come up in defining a job, in a
particular organization.l structure. How can the job be reorganized
or combined with other jobs so that it can be taught most effectively?
To what extent is the man being trained for the immediate job or
trained so that he can convert to other jobs? There is always a
problem for the military in training logistics, for example, amount
of equipment, awn number of men being trained. Are we going to train
a man with certain basic principles so we can provide the basis for
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learning for a paiticular job, or are we going to train him with
certain general knowledges to permit him to further learn things for
mobilization? Is it an immediate need or a need for the future?
Each requires a different thing. Wa usually compromise. Operational
Context Training can get the man working on specific things and then
provide general training.

We should carefully study training o lrlap. Many training programs
are going on in the military at the same time. Many components in
certain systems are very much like components of other systems. Care-
ful studies of previous training and OCT are necessary so that we can
incorporate into a new MOS what we know fiom other MOSs.

In analyzing it, we should not accept a job as a fixed thing.
Often it may be much more practical to reorg'nize or redefine the job
so that we can give more efficient training. Perhaps we can use lower
aptitude people. We Ahould go into a job analysis not only to accom-
plish it for the 4ob as fixed, but also to make recommendations about
redefining the job.

Input Control

The input control problem is adequately taken care of by selection
tests by the Personnel Research Board. For OCT we especially need
tests that assess and diagnose training needs and causes of departures
from proficiency. This gives you an estimate of what people know,
what kinds of errors they are making, and so forth. What we really
need is the best possible combination of tests and training methods.
Sometimes we a--e forced to redesign a job because we are forced to
take another kind of input.

Training Procedures

I would like to point out that training is a technical business.
HudmRO scier'ists have to worry about several things in building a
training pa ..age. Let ne mention some of these. They know that
learning is facilitated when behavior is controlled through careful
guidance of the correct response, that is, any procedure that ensures
that a trainee performs a task in a way determined correct by the
trainer. They try to set up a system whereby the correct responses
of the learner are carefully controlled so that he makes a mnim
of errors and has the right amount of practice. If we permit his to
make too many errors, he will be slowed down; we have to reinforce
him to help him build up to a successful level of performance. We
ofte,. use learning supports at the beginning of a job. In developing
these OCT packages, kamRRO training experts may in the beginning
provide learning supports, and in the end, for realistic proficiency
pull those supports away. By a gradual process these supports are
withdrawn and the learner shifts over to other behavior-this
requires technical know-how of the learning behavior process.

The reward that follows from the performance of a task is called
reinforcement, for example, feedback about how well a job is being
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done, some sort of favorable mention, approval, or praise. The OCT
packages we are concerned with specify that efforts should be ,,ein-
forced in order to facilitate learning in OCT situations.

Some ways of learning are better than others. The major i,;"blem
in training is arranging successive tasks in such a way that a behavior
is efficiently learned. The implication of learning research in the
military has been that a systematic method of practice teaches a man
much more than a highly natural situation. in a simulated natural
situation he m:y not learn as readily or as well as would be the case
if an appropriate learning sequence wer. set up in the beginnirj.

Another problem for OCT is the identification of the theory to
be taught. We know that learning is facilitated when learning tasks
are connected by some meaningful relationships. It follows thqt
wherever possible we ought to teach a man some relationships that are
meaningful to his job. It is important to discover those principles
and realistically relate those principles which apply to the job and
those which do not. Often the principles that are taught in formal
training are principles which rel the job for the design engineer
but do not relate the job for the operator and repairman on a lower
level. The principles required for a repairman are somewhat different
from design engineer principles. In formal training people who teach
theory courses often teach high school or college elementary electronic
theory. This loses a lot of men. At one level we can teach only
appropriate theory to do the job and then as a man's Army career
advances he can learn advanced skills which relate to the job at a
higher level.

Athletic coaches concerned with "shapirg up" manipulable )ehavior
have a training sicuation that permits them t' see what theyv are
doing and thus really shape the behavior in a desirable way. In a
formal lecture method we have no real control over how the men are
learning. These packages set up in OCT have the advantage of making
overt the behavior that must become skilled. Much of the work that
HumMRO has done is to build troubleshooting tests that force a man to
show what he does in troubleshooting so they have behavior they can
shape. If it is just in his head, they have no specific response to
work on.

A probleA that can reduce the effeci-1veness of OCT concerns motiva-
tion and motivating conditions. To the extent that any of these learn-
ing procedures will work, it is going to be a function of the motivating
conditions that will either enhance or depress their effectiveness on
the job. These training packages are often motivating of themselves.
They (the trainees) can actually see what they are doing and can enjoy
working on it in many casei. Perhaps the introduction of a Component H
officer would keep these motivating conditions high.

Output Control
As far as output control is concerned, the people who build tests

often suffer from the fact that traditionally tests are graded on the
curve-they give a group of men a test and say this man did the best,
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be gets the top grade, and then the lowest man gets zero. This should
not happen in training. An absolute standard mist be set for the job,
and the man must attain it.

Another advantage of OCT is that some team training can be incor-
porated. Team training is important since the job feedback to a man
is complicated because it passes through several people to produce the
end result-this team training could take place in OCT.

In general, the setting up of a training program of this kind has
features that should undergo experimental study. Psychologists and
training experts car, bring to it experience based on research findings.
Close cooperation between training personnel and training psychologists
is producing a set of practical hypotheses that can be built into
formal training programs. This endeavor we hope will result in a
highly reliable Component H in the overall system.
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APPENDIX I

STATEMENT OF FIVE IMMEDIATE ISSUES TO BE CONSIDERED
IN RESEARCH ON OPERATIONAL CONTEXT TRAINING

Issue #1-Selection of a Major Training Objective

Research on Operational Context Training (OCT) could be directed
toward any one of several possible major training objectives. Although
work on any one of these objectives will no doubt have inputs for other
objectives, still the research products and methods will differ to a
considerable degree as a function of the type of training objec-
tive selected.

Some of the major types of objectives that could be pursued are:

(1) Improve OCT as a means of increasing the rate at which
recent school graduates achieve a satisfactory level of
job competence.

(?) Substitute OCT for some segments of advanced individual
technical training courses now given in formal school
courses.

(3) Reduce required formal school training through integrated
planning of school training and OCT.

The problem is this: Toward which of these, or other major train-
ing objectives not mentioned, should the research and development
activity be primarily directed?

Issue #2-Selection of Required Research Products

What types of research products are needed? Some of the possibili-
ties are listed here:

(1) Survey instruments and data collection and analysis
methods that can be used by training officials to deter-
mine the status of OCT in any particular MOS.

(2) Reports of the present status of OCT in one or a few
MOSs, based on data obtained from application of the
instruments and methods developed in Item #1 above.

iThe afternoon program of the conference consisted of a discussion
of the five issues listed in this Appendix. The outline covers some
of the points considered under each topic.
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(3) A model program for a specific MOS, designed for the
following purposes:
(a) Serve as a model in the development of other pro-

grams for MOSs involving similar job activities.
(b) Contribute to solution of a training problem cur-

rently being experienced in the selected MOS.
(4) Guidance documents providing "how to do it" instructions

for developing and evaluating OCT programs.
(5) Research-tested training methods and materials geared to

the requirements of the operational setting.

Discuss each item in these terms: Is it a desirable type of
product? Is the payoff likely to be worth the required effort? Are
there other kinds of research products not included here that should
be considered? If so, what?

Issue #3-Deciding What Criteria
Should be Applied in Selecting MOSs

In what types of MOSs is the research likely to have the greatest

potantial payoff?

Some factors that might be desi:rble to consider here are:

(1) Presence of an important training problem that might be
solved through an OCT program.

(2) Present and future importance of the MOS in Army
operations.

(3) Number of personnel in the MOS who will require training.
(4) Resources available for an OCT program.
(5) Geographical distribution of using organizations.
(6) Probable generality of the findings to other MOSs.
(7) Amount of research already being conducted in the MOS.

Issue #4-Selection of One or a Few Specific MOSs

In terms of the criteria discussed in connection with Issue #3, are
there specific MOSs that appear to be particularly well-suited to pur-
poses of the research?

No final decision need be made on this issue at this Conference,
but any progress that can be made toward such selection would be helpful.

Issue #5-Determination of the Roles of School,
Unit Training, and Technical Service Officials,

and Research Personnel

It is likely that some phases of the research will require the
coordinated effort of technical service officials, school officials,
unit training officials, and research personnel This would certainly
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be the case if the major training objective were to be reduction in
school training,

What problems are likely to derive from experimental reductions
J.n length of school training? How can such problems be avoided or
held to a minimum?

What problems may arise as a result of the relation of the planned
work to the responsibility of those in charge of unit training pro-
graDis? How can these problems be avoided?

Is the research activity planned so that it will require establish-
ment of a coordination committee to ensure smooth working relationships
of the several organizations likely to be involved? How should such a
committee be organized?
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